The ABBA of Probability

Note: Abba were a famous Swedish pop group from the 1970s. Their music is in the 2008 hit movie
“Mama Mia”. At one time Abba were Sweden’s 3" biggest earning exporter, ahead of Saab and Volvo

cars.
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This activity works against our intuitive thinking to develop student understanding of probability. It also

relates to students preferring games to be “fair”.
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Introduction

PRI

Draw the number line on the whiteboard and invite the students to play a game against yourself (the

teacher).
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Tell them the rules are

® They are to chose whether landing on A or B means they win.
® They must start in the centre position (which is an A)
e Acoin toss determines which way they are to move. There will be 3 coins tossed.
e The winner is the person who wins most games out of 10.
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Most students intuitively choose landing on A to win because there are only a few Bs on the number
line.If you like, tell the students you have a magic coin which “remembers” how to win.
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Procedure el

Throw the coin 3 times, one throw at a time. Move the pointer 1 place to the right each time the coin
lands Heads up, 1 place to the left each time it lands Tails up. Always start at the centre position.

The following diagram shows the result for Heads, Heads, Tails. The result is that the teacher wins.
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Play the game 10 times. The students will soon tire of losing.
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Ask the students whether the game is fair. Investigate what outcomes are required for the student to
win .
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Using the task Gl alasiia)

1.

Use the task to conduct an experiment investigating the game. Explain what a trial is and that the
experiment will consist of a number of trials. Explore long run probability by keeping a tally of losses
and wins. Use the game to calculate probabilities such as the probability that a coins will land heads
up 3 times in a row.
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Have the students draw a table to record the possible combinations of Heads and Tails, and their
outcomes.

Result of trial Outcome
HHT A
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Ask the student to redesign the game so it is fair. Ask them to use mathematics to prove their

version is fair.
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Ask the students whether winning one game affects the probability that they will win the next game.
In other words — does the coin have a memory?
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Discuss the term “independent event” with the students.
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Explore whether the coins always result in a win 1/8 of the time. Discuss the term “variation” with
the students.
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